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spread back into the Gulf Coast about two years later. Since
that time the reflection method has almost completely replaced
the refraction method and has been applied in all parts of the
world where extensive geologic exploration for oil has been
conducted.
ELASTICITY
Seismic exploration depends fundamentally on the propagation
of waves in elastic media. To consider the processes involved it
is necessary first to define the quantities that describe the elastic
properties of matter on which the propagation of such waves
depends.
We shall consider the elastic properties of rocks as if they were
homogeneous and isotropic, for the theory of elasticity becomes
much more complicated without these assumptions. Although
the rocks do not fit these specifications very closely, useful results
can be achieved by considering them applicable to a first approxi-
mation. In the practice of seismic exploration the discontinuities
in the measured effect serve to indicate any departures from
uniform conditions which, in turn, are interpreted in terms of the
depth, nature, or attitude of geologic units below the surface.
THE ELASTIC CONSTANTS
The elastic properties of matter are described by certain elastic
constants. As ordinarily used and as applied to seismic prospect-
ing, these constants are idealized for "perfectly elastic" bodies
and for deformations within the "elastic limit." In general, this
involves the assumption that the displacements are small and that
the body returns exactly to its original form or condition after
the displacing force is removed.
Stress and strain are frequently used in discussion of elastic
deformation and often loosely. However, they have perfectly
definite and very simple meanings. "Stress" is the force (per
unit area) associated with an elastic displacement. "Strain"
is the deformation (per unit length or per unit volume). If a
body is perfectly elastic, it behaves according to Hooke's law, and
strain is proportional to stress.
Most of the elastic constants are measured or defined in terms
of ratios of stress to strain produced. The different constants
are defined in terms of different kinds of force or stress (tension,
compression, pressure, shear, etc.) and the resulting different